This study was designed to establish the prevalence of HLA-B*5701 at HIV-1 infected individuals in Brazil. A total of 517 consecutive individuals were followed in this study from 
Introduction
Two and a half decades after the description of the first cases of Acquired Immunodeficiency Syndrome (AIDS), the human immunodeficiency virus remains as a major public health problem in Brazil and worldwide. In the present days, a significant progress to determine the immunogenetic factors that influence the progression of the disease provides new knowledge about virus-host interaction. The development of components of anti-HIV/AIDS multitherapy by drugs dramatically reduced mortality and morbidity related to the AIDS epidemic in many countries. Therefore, HIV/AIDS began to be treated as a manageable chronic condition and no longer a fatal disease. The rapid progress in the development of antiretroviral treatment (ART) by drugs that act by blocking the action of enzymes is important to the functioning of HIV replication and leads to the introduction in 1996 of highly active antiretroviral treatment (HAART), which is a combination of at least three drugs, usually able to almost completly suppress the HIV replication [1] .
The effectiveness of HAART has been demonstrated in several clinical trials and observational studies of HIVinfected populations and provides opportunities to supplement and complement treatment efficacy in two ways. Firstly at the individual level and secondly at the population level, that evaluate rates mortality before this therapy. Despite of their high efficacy, the use of these drugs can promote a number of adverse events. It is estimated that 5% to 15% of patients treated with some of this drugs develops adverse reactions [2] . The low commitment to the treatment leads to the emergence of viral strains resistant to drugs that are very hard to treat, requiring careful monitoring of patients to have access to a response of treatment [3] .
Adverse reactions to drugs are significant complications in drug therapy. Previous studies showed that patients undergoing HAART usually have many side effects [4] [5] . Allergies are most common during therapy for HIV and occur with all non-nucleoside reverse transcriptase inhibitors (NNRTIs), as well as one of the nucleoside analogue, Abacavir, and the protease inhibitors (PIs) Aprenavir and Atazanavir.
As a result, the treatment of HIV infection has become somewhat complicated between the benefits of a durable suppression of virus and the risks of toxicity of drugs. Nearby 25% of patients discontinue therapy within the first year of HAART due to side effects 5. There is about the same number of patients not taking the recommended doses of their medication because of concerns about their secondary effect. Interestingly, patients who report significant adverse effects are most often non-adherent to therapy [6] - [8] .
Abacavir (GW1592   ®   ) is a guanidine nucleoside analogue, which blocks the formation of genetic materials and inhibits virus replication. This reverse transcriptase inhibitor with activity against human immunodeficiency virus is available as a single drug, as part of combination pills of Abacavir and Lamivudine or combination pill of Zidovudine, Lamivudine and Abacavir. In all cases, this medicine has proved highly effective, but long term treatment may develop a toxicity profile. Hipersensitivity is the most important adverse effect of Abacavir that limits their use in therapy for HIV-positive patients. It is estimated that approximately 5% -8% of patients are affects during the first six weeks of treatment. This numbers raises the level of medical supervision 9. Reactions to Abacavir (ABC HSR) also include combinations of fever, rash, headache, lethargy, myalgia and respiratory symdrome. Gastrointestinal disorders, as vomiting, diarrhea and abdominal pain, are further adverse effects of Abacavir. Respiratory symptoms such as breathlessness, cough and sputum are rare. Laboratorial characteristics as changes in blood counts, increased liver transaminases, alkaline phosphatase, creatinine and LDH have been shown to be associated with HSR. These symptoms become more severe and may even be fatal, especially in reexposure to drug [5] [9] . Advances to understand the molecular basis of diseases could be used to diagnosis, prevention and treatment of illness. The rate of likely hypersensitivity reaction is the main reason for early discontinuation of Abacavir use. The development of this hypersensitivity in patients infected with the HIV virus is not yet fully understood. Genetic tests to detect HLA-B*5701 status allow the exclusion of use of Abacavir in patients with this allele and contributes to decreased incidence of hypersensitivity among individuals with this virus [10] - [15] .
Brazil is a developing country that has successfully implemented antiretroviral treatments and monitoring tests, through its public health system, for all HIV infected individuals according to local guideline. In this study, we seek to determine prevalence of HLA-B*5701 in HIV positive patients under treatment in Mato Grosso State, located at the Central region of Brazil, to then establish the efficacy of screening of this allele to prevent the hypersensitivity reaction to Abacavir.
Materials and Methods
A total of 517 were consecutively recruited from outpatient's clinics of the State Reference Center in High and Medium Complexity-CERMAC and forwarded to other medical care unit of Mato Grosso State. All the patients were being treated with antiretroviral drugs and gave written informed consent.
The prevalence of clinically suspected Abacavir hypersensitivity was investigated in all HIV-infected patients that received Abacavir therapy from February 2008 through July 2010. Because the HLAB*5701 screening test was not routinely performed at CERMAC until this study, HLA-B*5701 was tested in all patients already submitted to the Abacavir therapy in this period. Clinically suspected Abacavir hypersensitivity was defined with the occurrences of two or more of the following symptoms within six weeks after Abacavir treatment starting. Fever, rash, gastrointestinal disorders or respiratory symptoms that disappeared within three days after discontinuation of Abacavir treatment and that could not be explained by other causes.
Samples from each patient (200 mL) were collected with EDTA and genomic DNA extracted using GFXTM Genomic DNA Purification kit (Amersham Biosciences/GE ® ). The presence of HLA-B*5701 allele was determined by Nested-PCR with specific primers to HLA-B*57 and HLA-B*5701 as previously described [13] . Multiplex PCR was performed in a reaction mix (50 μl) containing 5 μl of 10× PCR buffer (Invitrogen , using an initial denaturation step at 96˚C for one minute followed by four cycles of 96˚C for 25 seconds, 70˚C for 45 seconds and 72˚C for 45 seconds; 24 cycles of 96˚C for 25 seconds, 65˚C for 50 seconds 72˚C for 45 seconds; eight cycles of 96˚C for 25 seconds, 55˚C for one minute, 72˚C for one minute. Cycling was completed by a final elongation step at 72˚C for seven minutes. The reaction products were determined by ethidium bromide staining (10 μg/mL) and examined by UV light. The presence of HLA-B*5701 allele was indicated by the size of the resultant product that also contained the HGH sequence (439 bp), the HLA-B57 subtype (193 bp) and the HLA-B*5701-specific amplification products (112 bp).
Statistical analysis was performed using the (SPSS) Statistical Package for Social Sciences (v14.0). For frequencies and genotypic calculation and allelic proportions we used the chi-square test and Fisher's exact test. The value of statistical significance was set at 5% (p < 0.05).
Results
A total of 517 patients were enrolled and randomly assigned to a study group. Of these, 385 (74.5%) were negative for HLA-B*57; 103 (19.9%) were positive for HLAB*57 and 29 (5.6%) were positive for HLA-B*5701 ( Table 1) .
Data of distribution by age, sex and racial are presented in Table 2 . Of the HLA-B*57 and HLA-B*5701 negative patients, the average age was 40 years; 205 (53.2%) were male and 242 (62.9%) were Caucasians. Among the patients positive for allele HLAB*57, the average age were 38 years; 47 (45.6%) were male and 64 (62.1%) were Caucasians. Of the patients positive for allele HLA-B*5701, the average age was 40 years; 17 (58.6%) were men and 15 (57.7%) were Caucasian. During the study period, an Abacavir containing regimen was administered to 68 patients. The HLA-B*5701 allele was found in seven (10.3%) individuals and the hypersensitivity reaction clinically diagnosed in four of these patients, with a statistically significant incidence (p < 0.001) (Figure 1) . 
Discussion
Hypersensitivity reactions to drugs are commonly reported with a variety of frequency, severity, and clinical manifestations. Some studies have suggested the presence of familial clustering of drug hypersensitivity as an important genetic predisposition for adverse reactions. As related to different forms of drugs response, predisposition to drug hypersensitivity reactions is a multifactorial and multigenic process [13] . The present study demonstrated that HLAB*5701 as well the hypersensitivity were significantly frequent (p < 0.001) at HIV-infected Brazilian individuals.
Several evidence strongly suggest the association between occurrence of hypersensitivity reaction to Abacavir and the HLA-B*5701 allele [14] - [16] . The involvement of genetic factors in determining susceptibility to Ab-acavir hypersensitivity has been previously reported in a multisystem inflammatory syndrome that affected a specific proportion of susceptibility of Abacavir-treated patients during earliest phases of treatment [13] - [20] . Therefore, the identification of individuals harboring the HLA-B*5701 may help in identifying the individuals that will present a slow pace of disease progression [15] .
There are also functional considerations that influence the widespread implementation of a pharmacogenetic approach to Abacavir prescription. The main of these, is the diagnostic methods to HLA-B*5701 that involve the use of a molecular typing technique for determining HLA alleles within the B17 serological family (e.g. HLA-B*5701, HLA-B*5702, HLA-B*5703 and HLA-B*5801).
All high resolution typing assays designed for this purpose must therefore achieve appropriate specificity and must be rigorously and continually exposed to quality assurance processes to ensure that HLA-B*5701 is accurately diagnosed owing to the potential harm that may caused by prescribing Abacavir to a patient who carries the HLA-B*5701 allele but who has been given a negative test result. In addition, systems must be put into place where the information provided by such screening is available to be evaluated before a drug prescription is filled by hospital pharmacies [7] [9] [19] . In Western Australia, the pharmacy system databases provide the information about results of pharmacogenetic testing to the allergy field to ensure that Abacavir will not distribute without prior explicit knowledge of risks and consent of the treating clinician.
As described in a recent review of this topic, screening should promote a more intelligent pharmacovigilance that incorporates knowledge of the genetic screening result along with ongoing monitoring for evidence of drug hypersensitivity in Abacavir-treated patients [21] .
Initially, it was found that the HLA-B*5701, HLA-DR7 and HLA-DQ3 haplotype was associated with Abacavir hypersensitivity [10] [22] . The 3.4% rate of clinically diagnosed hypersensitivity reaction that was not immunologically confirmed in the prospective-screening group is similar to the false positive rates of hypersensitivity reaction (2% to 7%) among patients not receiving Abacavir in double-blind comparative treatment studies [3] [14] [23] . Supporting this notion is the 2% -7% rates of hypersensitivity reaction to Abacavir that have been reported consistently in the non-Abacavir therapy arms in randomized, double-blinded controlled studies [11] [18] [20] .
Analysis of Polish HIV-infected patients, showed the HLA-B*5701 variant at 11 of 234 (4.7%). In another study at United Kingdom, 54 patients (7.3%) from a total 739 presented HLA-B*5701 status [21] . Three recent cohort studies [5] [11] [24] reported that screening for HLA-B*5701 allele significantly reduces the incidence of hypersensitivity reaction to Abacavir. A Randomized Evaluation of DNA Screening in a Clinical Trial (PREDICT)-1 showed that the absence of HLA-B*5701 allele had a negative predictive value of 100% for skin patch-test confirmed hypersensitivity reaction to Abacavir, and negative predictive value of 96% for clinically suspected hypersensitivity reaction to Abacavir only adverse reactions were reported to be less severe [11] [23] [25] . A study with patients from Taiwan, showed that the occurrence of Abacavir hypersensitivity was only 0.9% in HIV-infected patients [6] . Furthermore, a studied have indicated that prospective screening to exclude patients with HLA-B*5701 allele to receive Abacavir therapy results in a decrease in the incidence of hypersensitivity reaction to Abacavir [17] .
The frequency of allele HLA-B*5701 varies by ethnic group, therefore observations of an increased risk of hypersensitivity reaction to Abacavir in patients of Caucasian versus African descent is likely related to higher expression of HLA-B*5701 in Caucasians [11] [15] [16] . Indeed, our analysis showed that 62.9% of the patients HLA-B*5701 positive were Caucasian. Interestingly, although the Brazilian population consist of a mixture of Caucasians, African, and Native American genetic background [20] , the frequency of HLA-B*5701 detected in our study was similar at the same proportion as seen in the pure Caucasian individuals. Even more, in a recent study 41 (5.7%) of 725 individuals, were HLA-B*5701 positive. Among these, 7.2% were caucasian, 2.8% blacks and 5.6% of other ethnic group. The retrospective study of hypersensitivity to Abacavir and Pharmacogenetic Evaluation study, conducted in 130 caucasian and 69 black individuals from the USA with a previous diagnosis of hypersensitivity reaction to Abacavir, demonstrated that 42 caucasian and five Black individuals with positive skin patch (47/199), 100% carried the HLA-B*5701 allele [8] . Given the potential severity of Abacavir hypersensitivity's, it has been suggested that only a test that is 100% of predictive success in all populations would be clinically useful. However, it has to be conceded that even the current test characteristics are striking and exceed those of many other tests that are widely used today, and perhaps we may have to be more modest in our requirements to introduce pharmacogenetics into clinical practice [8] .
Several observation from a cost-effectiveness study [15] - [17] on the basis of retrospective data from three study cohorts support that HLA-B*5701 allele may be useful in defining Abacavir Hypersensitivity reaction. The model utilized in this analysis incorporates estimates of the HLA-B*5701 test's sensitivity and specificity and included the incremental cost of avoiding an HSR as the economic outcome, taking into account the probability of HSR, the probability of testing positive for HLA-B*5701, the costs of treatment of Abacavir HSR, the costs of the Abacavir containing regimen and the costs of alternative regimens required if a positive test occurred. They concluded that pre-treatment screening would be a cost-effective use of health-care resources [7] . The ability to identify patients at risk of a severe adverse event as a result of HAART or those that may gain a specific benefit from a treatment modality is the current goal of pharmacogenetics within the field of HIV medicine. The pharmacogenetic screening for the HLA-B*5701 allele in targeted populations has the potential to significantly improve HIV-1 patient care by allowing for a more informed use of Abacavir treatment [24] .
After colonization, miscegenation between Amerindians, Africans and Europeans, originated the Brazilian population, one of the most heterogeneous in the world [26] . According to IBGE (Brazilian Institute of Geography and Statistics), the percentage distribution of the second Brazilian population ethnicity is distributed in 47.7% self-reported white, 7.6% black, 43.1% brown, 1.1% yellow and only 0.4% called themselves indigenous. The Mato Grosso State shows a considerable contingent of brown and white, 52.76% and 37.22% respectively. These data are based on self-designation of ethnic factors. Therefore, the grouping of individuals according to phenotypic or social characteristics is extremely complicated due to the high level of miscegenation presented for most of people, the example of what happens to the people of our state and has been demonstrated by several authors that are most common intra differences than inter-population in the various groups have studied molecular markers indicative of ancestry in Brazil [26] [27] . Accordingly that, we are conducting a study with emphasis on population genetics, which focuses on the biological variability of the same subjects assessed, seeking to fill this important gap present in this scientific study. This is the first report describing the HLA-B*5701 profile among Brazilians. Furthermore, in the lights of the actual prevalence of HLA-B*5701 found here, we understand that it is of great importance to make this test available through the Brazilian Public system to HIV-1 infected individuals candidates to use Abacavir.
